Abstract. Increasing the amount of inspection activities and inspecting a large fraction of the items are two approaches that are used to improve products' quality. In this paper, as in a precedent article by Jaraiedi, et al. [5] , 100% inspection in combination with multiple-criteria decision (MCD) 
Introduction
Quality improvement is regarded as one of the key points affecting both the consumers' purchasing decisions and a firm's competitive position. Every process in a production system eventually influences the product's quality and an inspection function is a key operation in any production process. Due to reduction in the costs of inspection systems and the increasing requirements of the marketplace, the use of 100% inspection at one or more stages of a manufacturing process is now economically viable in many instances. In many manufacturing processes, 100% inspection is also becoming increasingly important to the detection of moderate shifts in the performance of a process. An example of such a process is the manufacture of integrated circuits, as remarked in Pesotchinsky [8] . Inspection ple for multiple 100% inspection of a TV component. One method of improving the outgoing quality is to subject the lot to repeated or multiple inspections such that the few nonconforming items that might have escaped detection at the first inspection would be caught during the subsequent inspections. Unfortunately, this also tends to increase the cost of the inspection operation, but it can maintain the product quality at an acceptable level. Beainy and Case [2] presented the AOQ for both single and double sampling inspection, with perfect inspection as well as error-prone inspection. Multi-class decision inspection is based on the realization that the inspectors usually have to make a decision on how to classify the product even if they are not sure whether or not it is conforming. They need other response categories to describe their unsure judgement and make further inspections on those items. In most cases, inspection may not result in rigid classification of items into rejected or accepted categories; it is more reasonable to interpret inspector behaviour by using a rating method, as described by Green and Swets [4] . Contrary to the binary decision method where the inspector is allowed only two responses (accept/reject), the rating method allows any number of responses.
A three-class procedure for acceptance sampling plans by variables was presented by Newcombe and Allen [6] . Baker [1] used the rating method to analyse the performance of single inspection process; he devised four categories for the responses given by the inspectors. They are "Accept-Sure", "Accept-Not Sure", "Reject-Not Sure", and "Reject-Sure". Eight possible outcomes associated with this multi-class decision are shown in Table 2 .
The expressions for AOQ, AFR, AFI, and SAFI of these three procedures in each stage are derived in the following sections. The reader is referred to Tsai [9] for a complete derivations of the expressions for AOQ, AFR, AFI, and SAFI for each procedure. Note that these expressions can be written in the form of a multiple of P and/or (l-P) and one or two constants that are functions of the inputs for a and at each stage. Here, P is the probability of an item being nonconforming.
The difference between the three procedures is mainly based on the values of these constants.
Symbols and Notations
Symbols and notations used for various derivations are summarized below. ail= probability that a conforming item is classified as "Reject-Sure" in stage ai2 = probability that a conforming item is classified as "Reject-Not Sure" in stage ai3 probability that a conforming item is classified as "Accept-Not Sure" in stage /il probability that a nonconforming item is classified as "Accept-Sure" in stage fl2 probability that a nonconforming item is classified as "Accept-Not Sure" in stage fli3 probability that a nonconforming item is classified as "Reject-Not Sure" in The items in the "Reject-Sure" category are considered rejected, other items will be reinspected in the next stage. The inspection process of Procedure 2 is shown in Figure 2 .
AOQ, AFR, AFI, and SAFI expressions in stage k are as follows. The items in the "Accept-Sure", and the "Accept-Not Sure" categories from preceding stage will be reinspected in the next stage, other items are considered rejected. If is equal to 1+2, and is equal to 1+ 2, then this procedure will be the same as the traditional binary decision method as previously discussed. The inspection process of Procedure 3 is shown in Figure 3 .
AOQ, AFR, AFI, and SAFI expressions in stage k are given below. The following examples are presented to illustrate the use of the three inspection procedures described in this paper. Numerical values of AOQ, AFR, AFI, and SAFI were computed for each of these three procedures using a computer program that can be found in Tsai [9] . 
